Apoptosis of stomach carcinoma cells induced by a human monoclonal antibody.
Although stomach carcinoma is estimated to be one of the most frequent cancers worldwide, still little is known about the immunity of patients with stomach cancer. Humoral tumor immunity has been studied by isolating B cells of patients with cancer to characterize the activity of such antibodies on tumor cells. Apoptosis, programmed cell death, explains the suicide of cells by fragmentation of DNA, cell shrinkage and dilation of endoplasmatic reticulum, followed by cell fragmentation and formation of membrane vesicles called apoptotic bodies. Apoptosis serves to remove unwanted, damaged, or dangerous, e.g., precancerous cells. The human monoclonal antibody SC-1 was isolated from a patient with a signet ring cell carcinoma of the stomach by fusion of spleen lymphocytes to the heteromyeloma SPM4-0. The antibody was tested for growth-inhibiting effects in vitro in soft agar assays, in 3-H thymidine uptake experiments, and in a mitochondrial enzymatic activity assay. In vivo intraperitoneal tumor growth was investigated in nu-nu mice. The immunoglobulin M (lambda) antibody identifies a molecule with a molecular weight of approximately 49 kilodaltons in stomach carcinoma cells. No reactivity was observed with carcinomas of other origins, melanomas, lymphomas, or normal tissue. When tested in vitro, the antibody inhibited tumor cell growth in cell culture and soft agar. In vivo growth of stomach carcinoma cells in nu-nu mice was reduced when the antibody was injected after the tumor cells. Ultrastructural and functional studies revealed that the SC-1 antibody induced apoptosis of tumor cells. The human monoclonal antibody SC-1 described here inhibited growth of stomach carcinoma cells in vitro and in vivo by inducing apoptosis, and may, therefore, be valuable for treating patients with stomach carcinoma.